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DETAILED ACTION 

1 . The office acknowledges the receipt of the following and placed of record in the file: 
Amendment A dated 1 1/19/03. 

2. Claims 1-17 and 19-24 are presented for examination. The applicants have canceled 
claim 18. 

3. The text of those sections of Title 35, U.S. Code not included in this action can be found 
in a prior Office action. 

4. Claims 13, 19, 21 and 23 are objected to because of the following informalities: 

a. As to claim 13, claim 13 has not been amended as per previous Office Action in the 
claims. However, comments in the remarks suggest that it should have been changed as 
per the suggested language in the last Office Action. 

b. As to claim 19, on line of claim 1, "19" should be changed to "20" due of a minor 
Oversight because claim 19 cannot be dependent upon itself. For purposes of 
examination it will be assumed as such. 

c. As to claim 21, on line 10 of the claim, "coupled an" should be "coupled to ah" for 
clarity. 

d. As to claim 23, on line 1 1 of the claim, "latching" should be changed to "latching". 
Appropriate correction is required. 

5. Applicant's arguments with respect to claim 1-17 and 19-20 have been considered but are 
moot in view of the new grbutid(s) of rejection. 
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6. Claims 1-12 are rejected under 35 U.S.C. 102(e) as being anticipated by Hassoun, U.S. 
Patent 6,487,648 (cited in last office action). 

7. Claim 13-14 are rejected under 35 U.S.C. 103(a) as being unpatentable over Hassoun et 
al., U.S. Patent 6,587,534. 

8. As to claim 1 , Hassoun taught, as per claim 1 , a method comprising the steps of: 

a. receiving a first clock (CLKFB) [figure 5]; 

b. providing a distributed clock signal (CLK_SD) to a clock distribution network having 
a plurality of endpbints (CLKSD is distributed to different memory devices) connected 
to a respective plurality of components (SDRAM 308 and 309) [figure 5]; and 

c. modifying the distributed clock signal (by Delay Lock Loop 304) until a portion of 
the distributed clock signal received at the first end of the plurality of endpoints point 
(CLK_SD at the input to SDRAMS 308 and 309) is substantially synchronized to the first 
clock signal (the first clock and distributed clock signals are substantially synchronized 
because they are at the same node) [figures 4 and 5]. 

9. As to claim 2, Hassoun taught the method according to claim 1 described above. 
Hassoun further taught wherein the step of modifying includes providing a delayed 
representation (delaying using a delay line and a clock phase shifter of the DLL) of the 
distributed clock signal at the first endpoint [col. 10 lines 5-14 and col. 10 lines 34-59]. 

10. As to claim 3, Hassoun taught the method according to claim 2 described above. 
Hassoun further taught wherein the step of modifying includes using a delay locked loop (DLL 
304) to modify the distributed signal [figure 5]. 
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11. As to claim 4, Hassoun taught the method according to claim 3, described above. 
Hassoun further taught wherein the first endpoint (input to SDRAMS) is at the same propagation 
level as a second endpoint (input to the DLL 304) of the clock distribution network, where the 
second endpoint drives a component (DLL 304) that is not part of the clock distribution network 
and the first endpoint drives an input to the delay lock loop [figure 5]. Essentially, Hassoun has 
the DLL connected to endpoint (node) that is connected to the first endpoint. This second 
endpoint of Hassoun has the same propagation level because it is at the same node as the first 
endpoint. 

12. As to claim 5, Hassoun taught the method according to claim 4, described above. 
Hassoun further taught providing a second clock signal (0_CLK to the clock skew 502) from a 
first device (the first device is the DLL at the output) wherein the first clock signal is a delay 
representation (because of clock skew) of the second clock signal [figures 3 and 4]. 

13. As to claim 6, Hassoun taught the method according to claim 5, described above. 
Hassoun further taught wherein the step of providing the second clock signal includes providing 
the second clock signal to a propagation path manufactured onto a first substrate (off of the 
substrate of the controller core and PLD where clock skew is incorporated), wherein the first 
substrate is not part of the first device [figure 3-5]. Hassoun discloses, in figures 3-5, that 
0_CLK originates from a first device and is sent off the device. Figure 3 clearly suggests that 
the clock skew must be a separate device from the first device and therefore must have its own 
substrate. Because the first device is on the PLD, the first substrate (depicted as having clock 
skew) cannot be part of the first device. 
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14. As to claim 7, Hassoun taught the method according to claim 6, described hereinabove. 
Hassoun further taught wherein the step of receiving the first clock signal (CLKFB) includes 
receiving the first clock signal at the first device (the DLL) [figure 5]. 

15. As to claim 8, Hassoun taught the method according to claim 5, described above. 
Hassoun further taught wherein the step of receiving the first clock signal (CLK FB) includes 
receiving the first clock signal at the first device (the DLL) [figure 5]. 

16. As to claim 9, Hassoun taught the method according to claim 3 , described above. 
Hassoun further taught providing a second clock signal (0_CLK to the clock skew 502) from a 
first device (the first device is the DLL at the output) wherein the first clock signal is a delay 
representation (because of clock skew) of the second clock signal [figures 3 and 4]. 

17. As to claim 10, Hassoun taught the method according to claim 9, described above. 
Hassoun further taught wherein the step of providing the second clock signal includes providing 
the second clock signal to a propagation path manufactured onto a first substrate (off of the 
substrate of the controller core and PLD where clock skew is incorporated), wherein the first 
substrate is hot part of the first device [figure 3-5]. Hassoun discloses, in figures 3-5, that 
°- CLK originates from a first device and is sent off the device. Figure 3 clearly suggests that 
the clock skew must be a separate device from the first device and therefore must have its own 
substrate. Because the first device is on the PLD, the first substrate (depicted as having clock 
skew) cannot be part of the first device. 

18. As to claim 1 1 , Hassoun taught the method according to claim 1 0, described above. 
Hassoun further taught wherein the step of receiving the first clock signal (CLK FB) includes 
receiving the first clock signal at the first device (the DLL) [figure 5]. 
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19. As to claim 12, Hassoun taught the method according to claim 9, described above. 
Hassoun further taught wherein the step of receiving the first clock signal (CLK FB) includes 
receiving the first clock signal at the first device (the DLL) [figure 5] 

20. As to claim 13, Hassoun taught the method comprising the steps of: 

a. providing a first clock signal from a first device (from Delay Lock Loop (DLL) 300 
at terminal 304) [figure 3]. 

b. receiving a representation of the first clock signal from a device external to the first 
device at the first device (from clock skew 1 80 at terminal 306, clock skew is caused by 
various devices not shown) [figure 3, col. 1 lines 55 through col. 2 line 4 and col. 5 line 
24-49]; 

c. providing the representation of the first clock signal to a delay element (delay element 
such as clock buffers, not explicitly shown but suggested as existing in clock skew 180) 
[figures 1 and 3, col. 1 lines 55 through col. 2 line 4 and col. 5 line 24-49]; 

d. providing a delayed clock signal from the delay element to a clock distribution tree 
(S_CLK is provided to a plurality of logic circuits 190, this interpreted to be a clock 
distribution tree), wherein the delay clock signal is based upon the representation of the 
first clock signal (it is based upon the clock signal from DLL 300), and the clock 
distribution tree includes a plurality of leaves that provide the delay clock signal to a 
respective plurality of components (the leaves and components are the logic circuits of 
Hassoun) [figures 1 and 3, col. 1 lines 55 through col. 2 line 4 and col. 5 line 24-49]; 
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e. providing a representation (clock skew containing delay from a group of devices and 
elements including representation of all the leaves) of the delayed clock signal (at 
tenrinal 306) from the leaves (wherein a leaf is interpreted to one of the logic circmts 
190) to the delay element (wherein the leaves are the logic circuits); and 
£ mbdifymg the delayed clock S1 gnal (by DLL 300) provided by the delay elements 
based upon the representation of the delayed clock signal (at terminal 306) [figure 3 and 
col. 5 lines 24-49]. 

Hassoun does not expressly disclose providing a representation of the delay clock from a 
"'" kift ° ^ elemeM WhCTei " one of the plurality of leaves and wherein 

the modification is made base on the first leaf Hassoun instead discloses wherein the delay 
caused by a plurality of leaves (ddays in various clock buffers and propagation delays on the 
clock signal line) as a single lumped clock delay (clock skew !80) [col. 1 line 55 through col. 2 
line 4]. Hassoun uses this model ,o simplify the analysis. I, would have been obvious to one of 
ordinary skill in the art a, the time of the invention to modify Hassoun by separating the delays 
mto a plurahty of leaves (as a plurality of clock skews). An artisan would have been motivated 
to do so to model the effect of each delay individually rather than all the delays as a whole. 
21 . As to claim 14, Hassoun taught the method according to claim 1 3 described above. 
Hassoun does no, expressly disclose wherem the step of modifying the delayed dock includes 
modifying the delay by delaying the firs, clock by an amount approximately equal to a first 
propagation delay and a second propagation delay, wherem first propagation delay is equal 



Application/Control Number: 09/657,255 

Art Unit: 2116 ' Page 8 

to a delay along a path/™ the first device to a second device, and the second propagation delay 
is equal to a delay along a delay path/™* the second device to the first device [emphasis added]. 

However, Hassoun teaches a first delay modeled as skew 180. The delay is incorporated 
in a feedback path from the output (304) of first device back to an input (306) of the first device 
(DLL 300). Hassoun teaches that the delay is a model of the delay of various devices. 
Specifically, Hassoun discloses that the delay is from various clock buffers and delays on the 
clock line [figures 1,3, 10 and col. 1 lines 15-45, col. 5 lines 23-49 and col. 1 1 lines 26-47]. 
Essentially the only difference between Hassoun and the claimed invention is the number of 
device in a feedback loop. It would have been obvious to one of ordinary skill in the art at the 
time of the invention to modify Hassoun by modeling the delay (skew 180) as a the propagation 
delay in the path from the first device (DLL 300) to the single second device and from likewise 
back from the second device to the first device (DLL 300). An artisan would have been 
motivated to do so in order to model a single device rather than a plurality of devices thereby 
accounting for a specific desired device in an environment with only one device in the feedback 
loop. . 

22. Claims 15-17 and 19-24 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Chen, U.S. Patent 6,003, 118. 

23 . As to claim 1 5, Chen teaches a method comprising the steps of: 

a. generating a first clock edge (at 224) at a first device (memory controller) at a first 
time, wherein the first clock edge is associated with a first clock having a first clock 
period [figures 2A and 3]; 
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b. receiving ,he firs, clock edge (a, 234) at a second device (memory module) a. a 
second time, wherein the time between the firs, time and second ,ime is a firs, 
propagation delay [figures 2A and 3]; 

c generating a data signal (a, 238) at the second device at a ted time in response to 
«ceiv,n g the first clock edge, wherein the time between the second time and the third 
time is a second propagation delay [figures 2A and 3]; 

d. receiving the data signal a, a first consent of the firs, devrce at a fourth ,ime (at 
244), wherein the time between the third time and the fourth time is a third propagation 

delay (Taccess) [figures 2A and 3]; 

*. Providing a representation of the first dock to a delay component (,oad 256 provtding 
load to cause a delay,, wherein the representation of the firs, clock ,s approximaiely equal 
to ,he first clock delayed by an amount approximately equal to the sum of the firs,, 
second and third delays (phase lead and phase lag compensate for phase difference 
between dock signals at memory module, read data buffer and write buffer due to 
different paths) [figures 2A, 3, col. 4 lines 31-39 and col. 8 lines 15-21]; 
£ generate a distributed dock from the delay component (PLL ,„ comb.na.ion with 
load 256) to drive a clock distribution network having aplurality of endpoints [figure 2B 
and col. 4 lines 1 8- 1 9]; and 

g. receiving a, the delay component a representation of the distributed clock a. a first 
endpoin, of the plurality of endpoints [figure 2B col. 4 lines 3 1-39]; and 
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»■ modifymg the distributed dock mtil fte representatjon ^ ^ d . (riteed ^ ^ ^ 

fts, endpoin, is Synchronized wi,h the represent of ,he firs, dock (using PLL 220) 
[figure 2B]. 



Chen does no, expressly disclose providing a represent of the firs, clock ,o a May 
component o flhefirst device , * herein (he ^ ^ ^ . ^ 

■Che firs, Cock delayed b y an amoun, appro*,ma,ely eo.ua, , 0 fte sum of the ^ ^ ^ 
third delays [emphasis added]. 

Specifically, in ,he embodiment of Chen described above, Chen separates ,he delay 
component (load 256) from the first device (controller 202). 

However, Chen in figure 2A also suggests us.ng a synchronrzation means (23) on the firs, 
devtce (microcontroller 2 1). It would have ten obvfous (o ^ rf ^ ^ ^ ^ ^ ^ ^ 

«.me of ,he invent™ ,o modify Chen by having ,he synchronization means w.,h ,he delay 
component and Cock driver for Cock d,s, ri bu,ip„ on the microcontroller because Chen suggests 

doing so. 

* As '-.aim,6,Chen,augh„heme fll odaccordingtoc.aim 1 5describedabove Chen 
fttther taught Wherein tt e second device is a memory device (memory module 236) [figures 2A 
and 2Bj. 

25. As to claim ,7, Chen ,augh, fte mchod according to claim ,5 described above Chen 
does no, expressly disclose wherein the firs, period is less than approximately 5 nanoseconds 

However, i, would have been obvious to one of ordinary ski., in the art ,o modtfy Chen 
by maktng the devtce of Chen work w i«h Cock speeds ,„ an envtronmen, where «he period is less 
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approximately 5 nanoseconds. 

26. As to claim 20, Chen taught an apparatus comprising: 

a- a phase locked loop (220) havi ng a reference .put (216), a feedback mput (218)and & 
delayed reference output (222) [figure 2B]; 

b- a distribute network (dock dr,ver 230) havmg a firs, node (228) corrected to the 
delayed reference output, and a prurahty of end nodes (234 and 254) connected to a 
respeCve p,urali,y of components, a first end node (254, of the plurahty of end nodes 
connected to the feedback input (2, 8 , of the phase ,ock ,oop, where the phase >ock ,oop 
is one of the plurality of components [figure 2B]; 

c. a firs, i„p U , p„ rt having m OMpu( node ^ ^ (q ^ ^ 

(electricaily coupled to 216 for phase locking) of the phase bcked loop (220), and an 
input node (to 2 , 8,, wherein the firs, .npu, pon md thc phase , ock ^ „ ^ ^ a 

fc, substrate (both the phase lock loop and the first input are on mi„o,ler 202) 
[figure 2B]; 

d a firs, trace (258) connected (connected to 2!8 via 260) to the input node of the first 
input port wherem ,he firs, .race is formed on a second subs,ra,e (no, on ,he 

microcontrOUer therefore on a second substrate, which is different than the first substrate 

(off of the microcontroller) [figure 2B]; 
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e. a first output port (224) having an output node (226) coupled to the first trace 
(coupled by the PLL 220), wherein the output port is formed on the first substrate (224 is 
part of the microcontroller). 

Chen does not expressly disclose using a delay locked loop. Instead Chen uses a phase 
locked loop for synchronization. 

However, one of ordinary skill in the art would have readily recognized that a phase 
locked loop and a delay locked loop are functionally equivalent because both are use to 
synchronize a reference signal to another input signal. Therefore, it would have been obvious to 
one of ordinary skill in the art at the time of the invention to modify Chen by utilizing a delay 
locked loop in place of the phase locked loop resulting in the claimed invention. 

Chen does not expressly disclose wherein the distribution network is on the first substrate 
along with the first input port and the delay lock loop in his preferred embodiment. 

However, Chen suggests in another embodiment with synchronization means (23) having 
the distribution network on the same microcontroller as the first input port ant the delay locked 
loop as depicted in figure 2A. Therefore, it would have been obvious to one of ordinary skill in 
the art at the time of the invention to modify Chen by shifting the location of the clock driver 230 
to the microcontroller as suggested by Chen resulting the in the distribution network being on the 
first substrate resulting in the claimed invention. Furthermore, an artisan would have been 
motivated to place the microcontroller and the distribution network on the same device because 
integrating devices on the same circuit improves timing, reliability and cost. 
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27. As to claim 19, Chen as modified above taught the apparatus according to claim 20 
described above. Chen further taught wherein the distribution network is a clock distribution 
network (clock driver 230) [figure 2B]. 

28. As to claim 21, Chen as modified above taught the apparatus according to claim 20 
described above. Chen the apparatus further comprising: 

a. a second output port (output of the clock driver) having an output node connected to a 
second trace (trace connecting clock driver and memory module), wherein the second 
output port is formed on the first substrate (because as modified above the output of the 
clock drive would be on the microcontroller) [figure 2B]. 

b. a second device (load 256) having an input (at 254) coupled (because CLK L is 
coupled to CLK_M) to the second trace (from the clock driver) and an output coupled to 
a third trace (at 258) [figure 2B]; 

c. the first input port having an input node connected to the third trace (the third trace 
becomes the first trace which is connected to the input port and is thus formed on the 
second substrate) and an output node coupled (to load 256) to an input of one of the 
plurality of components. 

Chen does not expressly disclose wherein the second trace is formed on the second 
substrate, and wherein the second device is formed on a third substrate different from the second 
substrate. 

The second trace is formed outside the microcontroller connecting the clock driver to 
CLK M. CLKM is the clock for the memory module. The first trace is on the second substrate 
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and is connected to the load, which simulates the behavior of CLKM at node 254 [col. 4 lines 
3 1-39]. It would have been obvious to one of ordinary skill to modify Chen such that the second 
trace is on the same substrate as the first trace. One of ordinary skill would have made the 
modification because doing so would make the simulation of the behavior of CLK_M more 
accurate. 

Load 256 is used to simulate the effect of the memory module. This device is different 
from a trace. It would have been obvious to one of ordinary skill in the art at the time of the 
invention to further modify Chen by placing the load on a third substrate to simulate the effect of 
the memory module. Because the load is a device an artisan would have recognized that it 
should be on substrate different than the first trace to more accurately simulate the behavior of 
the memory module. 

29. As to claim 23, Chen taught the method comprising the steps of: 

a. providing a first clock signal (CLK_M) from a first device (controller 202 via the 
clock driver), wherein the first clock signal is transmitted over a first substrate to a 
second device, wherein the first substrate is not part of the first or second device (to 234) 
[figure 2B]; 

b. providing a second clock signal (CLK L) from the first device (micro controller via 
the clock driver), wherein the second clock signal is transmitted over a second substrate, 
wherein the second substrate is not part of the first or the second device [figure 2B]; 

c. receiving the second clock signal at a delay component (load 256) as a modified 
second clock signal (modified to simulate CLK M) [figure 2B and col. 4 lines 31-39]; 
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d. receiving a third signal at a storage component (238), in response to the first clock 
signal (at time t-TpADiN-TL+T access) , wherein a latching signal is based upon the 
modified second clock signal (based on CLK L) and a previous latching signal (234) 
from the delay component (through PLL); and 

e. latching the third signal at the storage component based upon the latching signal (data 
is latched at 244). 

Chen does not expressly disclose wherein the delay component is part of the first device 
in the embodiment described. However, Chen suggests another embodiment having a 
synchronization means to accomplish the same result [figure 2A]. Therefore it would have been 
obvious to one of ordinary skill in the art at the time of the invention to modify the preferred 
embodiment as suggested by Chen by shifting the location of the delay component (256) and the 
clock driver (230) to microcontroller 202. An artisan would have made the modification because 
Chen suggests doing so and integrating devices on the same circuit improves timing, reliability 
and cost. 

30. As to claim 24, Chen as modified above taught the method according to claim 23 
described above. Chen further taught wherein the latching signal (signal 215 at time t + T PE riod 
because that is when the latching will take place for a read, col. 5 lines 51-60) is delayed from 
the modified second signal (254) by an amount approximately equal to a clock period of the 
modified second signal plus a delay time (t + T PE riod+ T PA din + T L ) between the latching signal 
being generated and the latching signal latching the third signal [col. 5 lines 51-60 and col. 6 
lines 14-20]. 
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Any inquiry concerning this communication or earlier communications from the 



examiner should be directed to James K. Trujillo whose telephone number is (703) 308-6291. 
The examiner can normally be reached on M-F (7:30 am - 5:00 pm) First Friday Off. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Thomas Lee can be reached on (703) 305-9717. The fax phone number for the 
organization where this application or proceeding is assigned is (703) 872-9306. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is (703) 305-3900. 

James Trujillo 
January 15, 2004 




